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FIGURE 6-2   Steps in the spent fuel option
Source: Redrawn from The Department of Energy's (DOE's),   Plutonium Disposition
Study (Washington, D.C.: U.S. Department of Energy, 1993).
In all the once-through options, enough plutonium would remain in the fuel to require safeguards comparable to those employed for typical commercial spent fuel. For all plutonium destruction fractions achievable in such a once-through cycle (roughly, between 20 and 80 percent), the quantity of plutonium remaining in the spent fuel would be substantial—between 10 and 40 tons remaining from a disposition campaign beginning with 50 tons of weapons plutonium. Although substantial, these residual quantities would be small compared to the growing world stock of civilian plutonium in spent fuel. Thus, within the range of plutonium destruction achievable without reprocessing, the specific destruction fraction would have little impact on overall security risks, either those of the remaining plutonium in this spent fuel or those of the global stock of plutonium in spent fuel.
Another possibility, discussed as a separate option in some studies, is to use much briefer irradiation of the weapons plutonium—typically for only a few months—to "spike" the plutonium with fission products, creating some radiation barrier to its use in weapons more rapidly (or with fewer reactors) than would be possible in the spent fuel option. In itself, this approach would not meet the spent fuel standard, and hence would not provide an adequate barrier to use of the material in weaoons over the lone term. But since the resultine. The spent fuel options are described here, while the elimination options are described later, in a section of their own.
